Metal-dioxide & metal-dichalcogenide monolayers are studied by means of Density Functional Theory. For an accurate reproduction of the electronic structure of transition metal systems, the spin orbit interaction is considered by using fully relativistic pseudopotentials (FRUP). The electronic and spin properties of MX 2 (M=Sc, Cr, Mn, Ni, Mo & W and X=O, S, Se & Te) were obtained with FRUP, compared with the scalar relativistic pseudopotentials (SRUP) and with the available experimental results. Among the differences between FRUP and SRUP calculations are giant splittings of the valence band, substantial band gap reduction and semiconductor to metal or non-magnetic to magnetic "transitions". MoO 2 , MoS 2 , MoSe 2 , MoTe 2 , WO 2 , WS 2 and WSe 2 are proposed as candidates for spintronics, while CrTe 2 , with µ ∼ 1.59µ B , is a magnetic metal to be experimentally explored.
WTe 2 H structure Supplementary 15. WTe 2 metastable semiconductor H structure. Left: Electronic band structure of nonmagnetic H-WTe 2 semiconductor calculated with spin orbit interaction (dash-black) and without it (solid-blue). Right: DOS and orbital-projected DOS for WTe 2 . d z 2 (dash brown), d x 2 +y 2 (solid yellow) and d xy (dash pink) are the main SRUP orbitals contributors from the VBM to the DOS (solid black). The major effect of the spin orbit reflects in the dispersion of these orbitals (solid blue). p and d orbitals are shifted for clarity.
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Structures reported in the Inorganic Crystal Structure Data (ICSD) Supplementary 16. Band structure calculation of CrS 2 . The initial structure of CrS 2 was taken from ICSD (75420) and then geometrical optimized. The wave vector path is taken from the suggestion of Ref. 1 The system is nonmagnetic and magnetic metallic (1.09 µ B ) when calculated with SRUP (blue) and FRUP (black) respectively. The highest occupied band has splitting with a value of 144 meV at Γ point.
Atomic coordinates In this section, the relaxed atomic positions are presented. For those systems which 3D crystals exist, their ICSD number are included. Furthermore, the crystal coordinates are taken in order to build the monolayer. When the coordinates are indexed with Relaxed, the structure corresponds to the relaxed hexagonal structure with a = b and a a distance of 10Å between layers. Otherwise, for the ICSD data, the crystal structure is explicitly provided. 
